NMR and molecular modeling characterization of RGD containing peptides.
The tripeptide sequence arginine-glycine-aspartic acid (RGD) has been shown to be the key recognition segment in numerous cell adhesion proteins. The solution conformation and dynamics in DMSO-d6 of the cyclic pentapeptides, [formula: see text], a potent fibrinogen receptor antagonist, and [formula: see text], a weak fibrinogen receptor antagonist, have been characterized by nuclear magnetic resonance (NMR) spectroscopy and molecular modeling. 1H-1H distance constraints derived from two-dimensional NOE spectroscopy and torsional angle constraints obtained from 3JNH-H alpha coupling constants, combined with computer-assisted modeling using conformational searching algorithms and energy minimization have allowed several low energy conformations of the peptides to be determined. Low temperature studies in combination with molecular dynamics simulations suggest that each peptide does not exist in a single, well-defined conformation, but as an equilibrating mixture of conformers in fast exchange on the NMR timescale. The experimental results can be fit by considering pairs of low energy conformers. Despite this inherent flexibility, distinct conformational preferences were found which may be related to the biological activity of the peptides.